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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a display state and raise the yield of a panel 
for reducing production cost by constituting such that a transparent support body 
having a luminous conversion layer is provided, so as to be faced to an insulation 
substrate having an organic electroluminescent cell made of an organic luminous layer[ 
or the like clamped with a cathode and an anode, and an active matrix circuit element :| 
for driving the cell, respectively at an upper level. 

SOLUTION: TFTs 2 to 6, and an organic electroluminescent cell clamped with a lower ! 
electrode 22 and an upper electrode 23, and formed out of an organic luminous layer 
9 for forming each pixel are arranged on the insulation substrate 21 made of a glass 
panel, silicon wafer or the like. Furthermore, the upper electrode 23 formed so as to 
have transmissivity in a visible ray zone and used as a cathode is preferably a 
laminate of a low work function material layer, such as Mg and Al coming in contact 

with the organic luminous layer 9 and giving a work function equal to or below 4 eV, and a transparent conductive 
layer such as ITO and ZnO, thereby improving electron injection efficiency. Also, a transparent support body 24 
with a fluorescent conversion layer, containing a fluorescent pigment or a color filter luminous conversion layer 7, 
and the insulation substrate 21 are kept at the prescribed gap from each other via a spacer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescence devices characterized by to prepare the luminescence 
conversion layer which are the organic electroluminescence eel which was pinched by an anode plate 
and cathode, and which consists of an organic luminous layer at least, and the organic 
electroluminescence devices which prepared the active-matrix circuit which drives an organic 
electroluminescence eel on said insulating substrate, counters with said insulating substrate, is made to 
arrange a transparence base material on an insulating substrate, and changes luminescence from an 
organic electroluminescence eel on a transparence base material. 

[Claim 2] Organic electroluminescence devices according to claim 1 characterized by establishing said 
anode plate in the insulating substrate side of an organic electroluminescence eel, establishing said 
cathode in the transparence base material side of an organic electroluminescence eel, and cathode 
having 60% or more of permeability in a 400-800nm light field. 

[Claim 3] Organic electroluminescence devices according to claim 2 which the laminating of the layer 
and transparence conductive layer to which said cathode changes from a low work function ingredient 
4.0eV or less is carried out, and are characterized by the low work function ingredient layer touching the 
organic luminous layer. 

[Claim 4] Organic electroluminescence devices according to claim 3 to which thickness of said low work 
function ingredient layer is characterized by being in the range of 1-100nm. 
[Claim 5] Organic electroluminescence devices given in claim 3 to which said low work function 
ingredient layer is characterized by being chosen out of a Magnesium alloy and an aluminium alloy 
thru/or any 1 term of 4. 

[Claim 6] Organic electroluminescence devices according to claim 2 characterized by carrying out the 
laminating of the volume phase and transparence conductive layer in contact with an organic luminous 
layer, and for said volume phase consisting of the fluoride or oxide of alkali metal or alkaline earth metal, 
and locating said cathode in the range whose thickness is 0.2-1 Onm. 

[Claim 7] Organic electroluminescence devices given in any 1 term of claims 3-6 to which said 
transparence conductive layer is characterized by being chosen out of the oxide of an indium and/or tin, 
or a zincic acid ghost. 

[Claim 8] Organic electroluminescence devices given in any 1 term of claims 2-7 characterized by said 
anode plate consisting of the metal which has a work function 4.6eV or more. 

[Claim 9] Organic electroluminescence devices given in any 1 term of claims 2-8 which the laminating of 
the high work function metal layer in which said anode plate has a work function 4.6eV or more, and the 
low resistive layer which has the resistivity below 10-5ohmcm is carried out, and are characterized by 
the high work function metal layer touching the organic luminous layer. 

[Claim 10] Organic electroluminescence devices according to claim 1 characterized by establishing said 
cathode in the insulating substrate side of an organic electroluminescence eel, establishing said anode 
plate in the transparence base material side of an organic electroluminescence eel, and having 60% or 
more of permeability in the light field whose anode plate is 400-800nm. 

[Claim 11] Organic electroluminescence devices according to claim 10 to which said anode plate is 
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characterized by being chosen out of the oxide of an indium and/or tin, or a zincic acid ghost. 

[Claim 12] Organic electroluminescence devices given in claim 10 which the laminating of the low work 

function ingredient layer in which said cathode has a work function 4.0eV or less, and the low resistive 

layer which has the resistivity below 10-5ohmcm is carried out, and is characterized by the low work 

function ingredient layer touching the organic luminous layer thru/or any 1 term of 1 1. 

[Claim 13] Organic electroluminescence devices according to claim 12 to which thickness of said low 

work function ingredient layer is characterized by being in the range of 2-100nm. 

[Claim 14] Organic electroluminescence devices given in any 1 term of claims 12-13 characterized by 
choosing said low work function ingredient from a Magnesium alloy and an aluminium alloy. 
[Claim 15] Organic electroluminescence devices according to claim 10 characterized by carrying out the 
laminating of the volume phase and transparence conductive layer in contact with an organic luminous 
layer, and for said volume phase consisting of the fluoride or oxide of alkali metal or alkaline earth metal, 
and locating said cathode in the range whose thickness is 0.2-1 Onm. 

[Claim 16] Organic electroluminescence devices given in any 1 term of claims 1-15 characterized by 
said insulating substrate being a glass substrate. 

[Claim 17] Organic electroluminescence devices given in any 1 term of claims 1-15 characterized by 
said insulating substrate being a silicon substrate. 

[Claim 18] Organic electroluminescence devices given in any 1 term of claims 1-17 to which said 
active-matrix circuit part is characterized by being covered with the insulating layer. 
[Claim 19] Organic electroluminescence devices given in any 1 term of claims 1-18 characterized by 
protecting the outside surface of an organic electroluminescence eel by the transparent insulator layer. 
[Claim 20] Organic electroluminescence devices according to claim 19 characterized by said 
transparence insulator layer consisting of an inorganic oxide, inorganic nitrides, or those mixture. 
[Claim 21] Organic electroluminescence devices according to claim 19 to 20 characterized by said 
transparence insulator layer consisting of a fluorine content macromolecule. 

[Claim 22] Organic electroluminescence devices given in any 1 term of claims 1-21 characterized by 
said transparence base material being a glass substrate. 

[Claim 23] Organic electroluminescence devices given in any 1 term of claims 1-22 characterized by 
said luminescence conversion layer consisting of a color filter. 

[Claim 24] Organic electroluminescence devices given in any 1 term of claims 1-22 characterized by 
consisting of the fluorescence conversion layer in which said luminescence conversion layer contains a 
fluorochrome. 

[Claim 25] Organic electroluminescence devices given in any 1 term of claims 1-24 characterized by 
being in the range whose distance between said insulating substrates and said transparence base 
materials is 1-20 micrometers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] _ __. . 

[0001] 

[Field of the Invention] This invention relates to the thin film mold device which emits light, applying 
electric field to the luminous layer which consists of an organic compound in detail about organic 
electroluminescence devices. 
[0002] 

[Description of the Prior Art] Although what doped Mn which is an emission center, and rare earth 
elements (Eu, Ce, Tb, Sm, etc.) is common to ZnS, CaS, SrS, etc. which are the II-VI group compound 
semiconductor of an inorganic material as an electroluminescence (EL) component of a thin film mold 
conventionally The EL element produced from the above-mentioned inorganic material has the high (- 
200 V) trouble that the cost of difficulty (especially blue) and 4 circumference drive circuits has the high 
formation of the need (50-1000Hz) and 2 driver voltage 3 having 1 full color alternating current drive. 
[0003] However, development of the EL element using an organic thin film came to be performed in 
recent years for amelioration of the above-mentioned trouble. In order to raise luminous efficiency 
especially, the class of electrode is optimized for the purpose of the improvement in effectiveness of 
the carrier impregnation from an electrode, an extensive improvement of luminous efficiency is made as 
compared with the EL element using single crystals, such as the conventional anthracene, by 
development (Appl.Phys.Lett, 51 volumes, 913 pages, 1987) of the organic electroluminescence devices 
which prepared the electron hole transportation layer which consists of aromatic series diamine, and the 
luminous layer which consists of the aluminum complex of 8-hydroxyquinoline, and the practical-use 
property is approached. 

[0004] Besides the electroluminescence devices using the above low-molecular ingredients, as an 
ingredient of a luminous layer Pori (p-phenylenevinylene) (others [ 1990 / Nature, 347 volumes, 539 
pages, and ]), Pori [2-methoxy-5-(2-ethylhexyloxy)-1 , 4-phenylenevinylene] (others [ 1991 / 
Appl.Phys.Lett., 58 volumes, 1982 pages, and ]), Development of the electroluminescence devices using 
polymeric materials, such as Pori (3-alkyl thiophene) (others [1991 / Jpn.J.Appl.Phys.30 volume, L1938 
page, and ]), Development of the component (application physics, 61 volumes, 1044 pages, 1992) which 
mixed a low-molecular luminescent material and a low-molecular electronic transition ingredient to 
macromolecules, such as a polyvinyl carbazole, is also performed. Moreover, doping fluorochromes for 
laser, such as a coumarin, by using the aluminum complex of 8-hydroxyquinoline as a host ingredient, for 
example (J. Appl.Phys.65 volume, 3610 pages, 1989) etc. is performed. 
[0005] 

[Problem(s) to be. Solved by the Invention] Although a matrix address system (JP,2-66873,A; an 
institute-of-telecommunications-engineers technical research report, OME89-1989 [ 46, 37, ]) is 
generally adopted in order to use the above organic electroluminescence devices as a display panel, 
what (an institute-of-telecommunications-engineers technical research report, OME88-1988 [ 47, 35, ]) 
brightness decreases with reduction in a duty ratio, and that a cross talk occurs pose a practically big 
problem with the increment in the number of pixels. Furthermore, it will be necessary to carry out high 
brightness luminescence momentarily at the time of a dynamic drive, and the increment in driver voltage 
and decline in power conversion effectiveness will be caused as a result with the increment in the 
number of the scanning lines. 

[0006] In order to solve the problem of this passive-matrix drive method, it is possible to drive organic 
electroluminescence devices in an active-matrix circuit (JP,6-325869,A; JP,7-1 22360,A; JP,7-122361,A; 
JP,7-122362,A; JP,8-54836,A; JP,8-330600,A). However, there is a big trouble about full-color-izing. 
[0007] The method which carries out patterning of the :1 organic light emitting device by which some 
proposals are made, and carries out plane configuration until now according to each luminescent color 
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(RGB) about the method of full-color-izing (Appl.Phys.Lett., 69 volumes, 3117 pages, 1996), 2) The 
method using minute resonator structure (Jpn.J.Appl.Phys.34 volume, L1234 page, 1995), 3) The method 
(JP,7-142169,A) which combines a white light emitting device and a color filter, the method (JP,3- 
152897.A) vyhich combines 4 blue light emitting device and a fluorescence conversion layer, method 
which carries out the laminating of the 5RGB luminous layer (France patent No. 2,728,082). 
[0008] The method of 1) is difficult to apply to a process top organic layer, and has the problem that 
wavelength shifts with a needing [ the method of 2 Inexpensive half mirror angle of visibility. It will be 
necessary to take an insulation perpendicularly and wiring will become very complicated about wiring of 
RGB each luminous layer by making it a laminating mold by the method of 3). 3) And in the method of 4, 
an organic layer is both the method which a formula can now adopt as a full color panel from the ability 
to form in solid one. 

[0009] Since the number of pixels of the level beyond a QVGA specification (320x240 dots) is assumed, 
a full color panel becomes an active-matrix drive mold fundamentally. The method of reconciling the 
above-mentioned method of 3 and 4 with an active-matrix circuit is required. Until now, by the approach 
(JP t 6-325869,A) currently indicated, the organic electroluminescence eel of each pixel is formed on the 
same substrate as the component (TFT) of an active-matrix drive circuit, and the luminescence 
conversion layer (a color filter layer or fluorescence conversion layer) is formed in the outside of a 
substrate, or the component side, the sectional view in which drawing 1 shows typically the conventional 
example of structure of general organic electroluminescence devices — it is — 1 — a transparence 
substrate, and 2-6 — in an anode plate and 9, an organic luminous layer and 10 express cathode and, as 
for TFT and 7, 1 1 expresses [ a luminescence conversion layer and 8 ] a tooth-back base material 
respectively. 

[0010] However, although the making process of a luminescence conversion layer becomes the TFT 
formation back, since considering the manufacture process of TFT TFT already formed with developers, 
such as alkali used at the time of patterning of a luminescence conversion layer, has damage, the 
protective coat which bears wet process must be formed in a TFT part, since [ moreover, ] considering 
the yield as a panel the yield of the whole panel becomes the multiplication of the TFT yield and the 
luminescence conversion layer yield — considerable extent — becoming low is expected. 
[0011] 

[Means for Solving the Problem] The problem of the above-mentioned yield on a production process is a 
technical problem which must be conquered for implementation of a full color panel. The active-matrix 
drive to which the manufacture yield of the whole panel does not fall in view of the above-mentioned 
actual condition is possible for this invention person etc., and it aims at offering the organic 
electroluminescence devices which can perform a full color display. That is, this inventions are the 
organic electroluminescence eel which was pinched by an anode plate and cathode and which consists 
of an organic luminous layer at least, and the organic electroluminescence devices which prepared the 
active-matrix circuit which drives an organic electroluminescence eel on said substrate, counter with 
said substrate, arrange a transparence base material at an insulating substrate top, and consist in the 
organic electroluminescence devices characterized by to prepare the luminescence conversion layer 
which changes luminescence from an organic electroluminescence eel on said transparence base 
material. 
[0012] 

[Embodiment of the Invention] Hereafter, the organic electroluminescence devices of this invention are 
explained according to an accompanying drawing, the sectional view showing typically the example of 
structure of the general organic electroluminescence devices by which drawing 2 is used for this 
invention — it is — 21 — in a lower electrode and 9, an organic luminous layer and 23 express an up 
electrode, and, as for a substrate, and 2-6, 24 expresses [ TFT and 22 ] a transparence base material 
respectively. If a substrate 21 serves as an organic electroluminescence eel and a base material of a 
TFT part and the process temperature in a TFT production process (membrane formation of amorphous 
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silicon, polycrystalline silicon, CdSe, etc.) is taken into consideration, a thing with the thermal resistance 
of 200 degrees C or more will be desirable, and the plate of a quartz or glass, a silicon wafer, etc. will be 
used. When especially a silicon wafer is used, there is an advantage which can form polycrystalline 
silicon TFT with high definition beforehand. Active-matrix circuits other than TFT are also usable to.this 
invention, for example, the active drive by the metal / insulator / metal (MIM) component is also 
possible. With amorphous silicon, since process temperature becomes low, a resin substrate can also be 
used in addition to said substrate. However, since gas barrier property is needed in the case of a resin 
substrate, it is necessary to prepare the gas barrier layer by silicon oxide, a silicon nitride, etc. at least 
in one side of a substrate. 

[0013] The structure of TFT has shown what is called a reverse stagger mold to drawing 2 . It consists 
of the gate electrode 2, gate dielectric film 3, the semi-conductor layer 4, the ohmic contact layer 5, the 
source, and the drain electrodes 6a and 6b. Although only TFT of the last stage is shown in drawing 2 , 
in order to carry out the active drive of the organic electroluminescence eel, at least two TFT(s) for 
switching and one capacitor are required. The concrete example of circuitry is shown in drawing 3 . What 
showed the active drive circuit of drawing 3 typically to the plane is shown in drawing 4 . 
[0014] On a substrate 21, the organic electroluminescence eel which consists of the organic luminous 
layer 9 inserted into the lower electrode 22 and the up electrode 23 which form each pixel is prepared. 
Since luminescence from an organic luminescence eel is taken out through an up electrode, an up 
electrode needs to have 60% or more of permeability in a visible region (400-800nm). In order to obtain 
luminescence from an organic luminous layer, it is necessary to pour in an electron hole and an electron 
from each electrode, to make it recombine in an organic luminous layer, and to excite the component of 
an organic luminous layer. Let an up electrode be cathode in this invention by making into an anode 
plate the :A. lower electrode which is shown below and with which the approach of two kinds of charge 
impregnation is devised. 

B. Let an up electrode be an anode plate by using a lower electrode as cathode. 

Approach A and Approach B — also in any, it is as having mentioned already that it is the need that an 
up electrode has transparency in a visible region. Hereafter, the component configuration in an all 
directions method is explained in full detail. 

[0015] Since transparency is not required of <Approach A> lower electrode (anode plate), the metal 
which usually fills the work function needed for a hole injection is used. The metal which 4.6eV or more 
is desirable as a value of a work function, and fulfills this value For example, according to the chemistry 
handbook (edited by Chemical Society of Japan the basic volume II of the 3rd edition, 493-494 pages, 
Maruzen, 1984) Gold, silver, copper, iridium, molybdenum, niobium, nickel, an osmium, Metals and those 
alloys, such as palladium, platinum, a ruthenium, a tantalum, and a tungsten, Conductive polymers, such 
as metallic oxides, such as an oxide (it abbreviates to ITO below) of an indium and/or tin, copper iodide 
or polypyrrole, the poly aniline, and Pori (3-methylthiophene), are mentioned. Moreover, in order to lower 
wiring resistance, it is also possible to carry out the laminating of the above-mentioned metal on other 
low resistance electrical conducting materials, and to lower the resistance as the whole. 5-1000nm of 
thickness of a lower electrode is usually about 10-500nm preferably. 

[0016] Although a transparent electrode is required as an up electrode (cathode), in order to pour in an 
electron efficiently, the ingredient which has a work function 4.0eV or less is desirable. However, the 
work function of a transparence oxide conductor like ITO or ZnO is 4.6eV or more, and it is difficult to 
use as cathode. Then, the work function ingredient 4.0eV or less was thin-film-ized to extent which has 
sufficient permeability, it formed on the organic luminous layer, and carrying out the laminating of said 
transparence electric conduction film on it found out that it was an effective approach. Similarly 
according to the chemistry handbook, the alloy constituent of metals, such as aluminum, barium, calcium, 
a cerium, an erbium, europium, a gadolinium, a hafnium, an indium, a lanthanum, magnesium, manganese, 
neodium, a scandium, samarium, an yttrium, zinc, and a zirconium, and a these metals and the metal with 
which the work function mentioned previously has the value of 4.6eV or more is used as the 
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aforementioned low work function ingredient 4.0eV or less, moreover, LaB6 etc. — a compound 
ingredient is also possible for this purpose. 1-100nm of thickness of this low work function ingredient 
layer is about 0.5-50nm preferably from the request of transparency. The laminating of the transparence 
conductive layers, such as the above-mentioned ITO and ZnO, is preferably carried out by about 10- 
500nm 5-1000nm of thickness on this low work function ingredient layer. Since the active drive circuit 
which has switching and a memory to each lower electrode is formed on the substrate, solid membrane 
formation is sufficient over [ electrode / up ] the whole screen product. 

[0017] Instead of the above-mentioned low work function ingredient layer, the volume phase which 
makes easy electron injection from cathode to a luminous layer according to the tunnel obstruction 
effectiveness may be used, as the ingredient used for this purpose — alkali-metal fluorides, such as LiF 
and NaF, MgF2, and CaF2 etc. — it consists of the oxide of alkaline earth metal, such as alkali-metal 
oxides, such as a fluoride of alkaline earth metal, and Li2 O, and MgO, BaO, and since it is these 
ingredient insulation, as thickness, the range of 0.2-1 Onm is desirable. 

[0018] The vacuum evaporation technique according [ the formation approach of a lower electrode and 
an up electrode ] to a resistance heating method or an electron beam method, a sputtering technique, 
an ECR spatter, the ion beam spatter method, etc. are used. Next, the structure of the organic luminous 
layer 9 is explained. Although it is also possible to form luminescent material by the monolayer, in order 
to make luminous efficiency high, the structure which contains an electron hole transportation layer and 
an electronic transportation layer at least is desirable. Drawing 5 is the sectional view showing typically 
the example of structure of the general organic electroluminescence eel used for this invention, in a 
lower electrode (anode plate) and 41, an electron hole transportation layer and 42 express an electronic 
transportation layer, and 23 expresses [ 21 / a substrate and 22 ] an up electrode (cathode) 
respectively. 

[0019] As conditions required of the ingredient of the electron hole transportation layer 41, the hole- 
injection effectiveness from the lower electrode 22 is high, and it is required to be the ingredient which 
can convey the poured-in electron hole efficiently. For that purpose, ionization potential is small, from 
the light of the light, transparency is high, hole mobility is large, it excels in stability further, and, 
moreover, it is required that it should be hard to generate the impurity used as a trap at the time of 
manufacture and use. When the application for a mounted display is considered in addition to the above- 
mentioned general demand, thermal resistance is further required of a component. Therefore, the 
ingredient which has the value of 70 degrees C or more as Tg is desirable. 

[0020] The aromatic series diamine compound which connected the 3rd class aromatic amine units, 
such as 1 and 1 -screw (4-G p-tolylamino phenyl) cyclohexane, as such an electron hole transportation 
ingredient, for example (JP,59-194393,A), The aromatic amine which two or more fused aromatic rings 
permuted by the nitrogen atom including two or more tertiary amine represented with a 4 and 4-screw 
[N-(1-naphthyl)-N-phenylamino] biphenyl (JP, 5-234681, A), The aromatic series triamine which has 
starburst structure with the derivative of triphenyl benzene (U.S. Pat. No. 4,923,774), Aromatic series 
diamines, such as N, N f -diphenyl-N, and N'-screw (3-methylphenyl) biphenyl-4,4 -diamine (U.S. Pat. No. 
4,764,625), alpha, alpha, alpha', and alpha'-tetramethyl - alpha and alpha-screw (4-G p-tolylamino 
phenyl)-para xylene (JP,3-269084,A), As the whole molecule, a triphenylamine derivative unsymmetrical 
in three dimensions (JP,4-129271,A), The compound which the aromatic series diamino radical permuted 
by the pyrenyl radical (JP,4-175395,A), The aromatic series diamine which connected the 3rd class 
aromatic amine unit by ethylene (JP,4-264189,A), The aromatic series diamine which has styryl 
structure (JP,4-290851 ,A), What connected the aromatic series tertiary amine unit by the thiophene 
radical (JP,4-304466,A), Starburst mold aromatic series triamine (JP,4-308688,A), A benzyl phenyl 
compound (JP,4-3641 53,A), the thing which connected tertiary amine by the fluorene radical (JP,5- 
25473,A), A triamine compound (JP,5-239455,A), a bis-dipyridyl amino biphenyl (JP,5-320634,A), N, N, 
and N-triphenylamine derivative (JP,6-1972,A), The aromatic series diamine which has phenoxazine 
structure (JP,7-138562,A), A diamino phenyl phenanthridine derivative (JP,7-252474,A), A hydrazone 
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compound (JP,2-31 1 591 ,A), a silazane compound (U.S. Pat. No. 4,950,950 official report), a silanamine 
derivative (JP,6-49079,A), a phosphamine derivative (JP,6-25659,A), the Quinacridone compound, etc. 
are mentioned. These compounds may be used independently, and if needed, it may mix respectively and 
they may be used. _ .„ 

[0021] In addition to the above-mentioned compound, as an ingredient of the electron hole 
transportation layer 41, a polyvinyl carbazole and polysilane (Appl.Phys.Lett, 59 volumes, 2760 pages, 
1991), Poly FOSUFAZEN (JP,5-310949,A), a polyamide (JP,5-310949,A), A polyvinyl triphenylamine 
(JP,7-53953,A), the macromolecule which has a triphenylamine frame (JP,4-133065,A), The 
macromolecule which connected the triphenylamine unit by the methylene group etc. (Synthetic Metals, 
55 to 57 volumes, 4163 pages, 1993), Polymeric materials, such as polymethacrylate (J. Polym.Sci., 
Polym.Chem.Ed., 21 volumes, 969 pages, 1983) containing aromatic amine, are mentioned. 
[0022] The electron hole transportation layer 41 is formed by carrying out the laminating of the above- 
mentioned electron hole transportation ingredient on said lower electrode 22 with the applying method 
or a vacuum deposition method. In the case of the applying method, additives which do not become a 
hole trap according to one sort or two sorts or more, and the need about an electron hole 
transportation ingredient, such as binder resin and a spreading nature amelioration agent, are added, it 
dissolves, a spreading solution is prepared, and it applies on an anode plate 22 by approaches, such as a 
spin coat method, and it dries and the electron hole transportation layer 41 is formed. A polycarbonate, 
polyarylate, polyester, etc. are mentioned as binder resin. Since it will reduce hole mobility if binder resin 
has many additions, little direction is desirable and its 50 or less % of the weight is usually desirable. 
[0023] After paying electron hole transportation ingredients to the crucible installed in the vacuum 
housing and exhausting the inside of a vacuum housing to about 10 - 4Pa with a suitable vacuum pump, 
in the case of vacuum evaporation technique, a crucible is heated, an electron hole transportation 
ingredient is evaporated in it, and the electron hole transportation layer 4 is made to form on the anode 
plate 2 on the substrate 1 which faced each other with the crucible and was placed. When forming the 
above-mentioned electron hole transportation layer 41, a low-battery drive can be enabled by doping 
the metal complex of aromatic carboxylic acid and/or a metal salt (JP,4-320484,A), a benzophenone 
derivative and a thio benzophenone derivative (JP.5-295361 ,A), and fullerene (JP,5-331458,A) by 10-3 - 
10% of the weight of concentration, and making the electron hole as a free carrier generate as an 
acceptor further. 

[0024] 10-300nm of thickness of the electron hole transportation layer 41 is usually 30-1 OOnm 
preferably. In order to form such a thin film uniformly, generally a vacuum deposition method is used well. 
In order to raise the lower electrode 22 and contact of the electron hole transportation layer 41, as 
shown in drawing 6 , it is possible to form the anode plate buffer layer 40. A thin film with it can be 
formed, stability, i.e., the melting point, and glass transition temperature are thermally high, and 100 
degrees C or more are required as 300 degrees C or more and a glass transition temperature as the 
melting point. [ the good contact to an anode plate and ] [ uniform as conditions required of the 
ingredient used for an anode plate buffer layer ] Furthermore, it is mentioned that ionization potential is 
low and the hole injection from an anode plate is easy and that hole mobility is large. Until now for this 
purpose A porphyrin derivative and a phthalocyanine compound (JP,63-295695,A), Star bust mold 
aromatic series triamine (JP,4-308688,A), A hydrazone compound (JP,4-320483,A), the aromatic series 
diamine derivative of an alkoxy permutation (JP,4-220995,A), A p-(9-anthryl)-N and N-G p-tolyl aniline 
(JP,3-11 1485,A), Poly thienylene vinylene and Polly p-phenylenevinylene (JP,4-1451 92,A), Organic 
compounds, such as the poly aniline (refer to Appl.Phys.Lett., 64 volumes, 1245 pages, and 1994), 
Metallic oxides (the 43rd applied-physics relation union lecture meeting, 27 a-SY-1996 [ 9 or ]), such as 
spatter carbon film (JP,8-31 573,A), and a banazin san ghost, ruthenium oxide, a molybdic-acid ghost, are 
reported. 

[0025] A porphyrin compound or a phthalocyanine compound is mentioned as a compound often used as 
the above-mentioned anode plate buffer layer ingredient. These compounds may have the central metal 
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and the thing of a non-metal is sufficient as them. As an example of these desirable compounds, it 
is iporphin [ to which the following compounds are mentioned ] 5, 10, and 15, 20-tetrapod phenyl-21H, 
and 23H-porphin 5, 10, and 15, 20-tetrapod phenyl-21H, and 23H-porphin cobalt (II). 
5, 10, 15, 20-tetrapod phenyl-21H, and 23H-porphin copper (II) 
5, 10, 15, 20-tetrapod phenyl-21H, and 23H-porphin zinc (II) 

5, 10, 15, and 20-tetra-phenyl-21 vanadium [ H and 23H-porphin ] (IV) oxide 5, 10, and 15, 20-tetrapod 
(4-pyridyl)-21H, 23H-porphin 29H, and 31 H-phthalocyanine copper (II) phthalocyanine zinc (II) 
Phthalocyanine CHITANFUTAROSHIANIN oxide magnesium phthalocyanine lead phthalocyanine copper 
(II) 4, 4', 4", 4"'-tetraaza-29H, and 31 H-phthalocyanine [0026] Although thin film formation is possible 
also for the case of an anode plate buffer layer like an electron hole transportation layer, in the case of 
an inorganic substance, a spatter, electron beam vacuum deposition, and a plasma-CVD method are 
used further. 3-100nm of thickness of the anode plate buffer layer 40 formed as mentioned above is 
usually 10-50nm preferably. 

[0027] The electronic transportation layer 42 is formed on the electron hole transportation layer 41. An 
electronic transportation layer is formed from the compound which can convey the electron from 
cathode in the direction of an electron hole transportation layer efficiently in inter-electrode [ which 
was able to give electric field ]. As an electronic transportability compound used for the electronic 
transportation layer 42, the electron injection effectiveness from the up electrode (cathode) 23 is high, 
and it is required to be the compound which can convey the poured-in electron efficiently. For that 
purpose, to be the compound which the impurity which an electron affinity is large, and electron mobility 
is moreover large, is further excellent in stability, and serves as a trap cannot generate easily at the 
time of manufacture and use is demanded. 

[0028] As an ingredient which fulfills such conditions, aromatic compounds, such as a tetra-phenyl 
butadiene (JP.57-51 781 ,A), Metal complexes, such as an aluminum complex of 8-hydroxyquinoline 
(JP,59-194393,A), The metal complex of a 10-hydroxy benzo[h] quinoline (JP,6-322362,A), a mixed 
ligand aluminum chelate complex (JP,5-198377,A — ) JP,5-1 98378.A, JP,5-214332,A, a JP.6-172751.A 
cyclopentadiene derivative (JP,2-289675,A), A peri non derivative (JP,2-289676,A), an OKISA diazole 
derivative (JP,2-21 6791 ,A), A bis-styryl benzene derivative (JP,1-245087,A, 2-222484 official report), A 
perylene derivative (JP,2-189890,A, 3-791 official report), A coumarin compound (JP.2-1 91 694.A, 3-792 
official report), A rare earth complex (JP,1-256584,A), a JISUCHIRIRU pyrazine derivative (JP,2- 
252793,A), p-phenylene compound (JP,3-33183,A), a thiadiazolo pyridine derivative (JP,3-37292,A), A 
pyrrolo pyridine derivative (JP,3-37293,A), a NAFUCHI lysine derivative (JP,3-203982,A), a silole 
derivative (03 or 70th spring annual convention [ of the Chemical Society of Japan ], 2D 1 02, and 2D1 
1996), etc. are mentioned. 

[0029] 10-200nm of thickness of the electronic transportation layer 42 is usually 30-1 OOnm preferably. 
Although an electronic transportation layer can also be formed by the same approach as an electron 
hole transportation layer, a vacuum deposition method is usually used. Being the purpose which changes 
the luminescent color, while raising the luminous efficiency of a component, for example, doping 
fluorochromes for laser, such as a coumarin, by using the aluminum complex of 8-hydroxyquinoline as a 
host ingredient (J. Appl.Phys., 65 volumes, 3610 pages, 1989) etc. is performed. As for the advantage of 
this approach, usable and ** are mentioned also for an usable and 4 filmy fluorochrome with luminous 
efficiency bad [ the fluorochrome from which luminescence wavelength starts adjustable and 3 
concentration quenching by selection of improvement and two fluorochromes ] by the fluorochrome of 
one well head. 

[0030] Also in the purpose which improves the drive life of a component, it is effective to dope a 
fluorochrome by using said electronic transportation ingredient as a host ingredient. For example, the 
luminescence property, especially drive stability of a component can be greatly raised by doping 
condensed multi-ring aromatic series rings (JP, 5-1 98377, A), such as a naphthacene derivative (JP,4- 
335087,A) represented by rubrene, the Quinacridone derivative (JP,5-70773,A), and perylene, 0.1 to 10% 
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of the weight to a host ingredient by using metal complexes, such as an aluminum complex of 8- 
hydroxyquinoline, as a host ingredient. 

[0031] As a host ingredient, when the electronic transportation layer 42 plays the role, the above- 
mentioned electronic transportabjjjty compound is mentioned, for example, and when the electron hole 
transportation layer 41 plays a role of a host ingredient, an above-mentioned aromatic amine compound 
and an above-mentioned hydrazone compound are mentioned. Although it is doped by homogeneity in 
the direction of thickness of each class when the above-mentioned dopant is doped in an electron hole 
transportation layer and/or an electronic transportation layer, there may be concentration distribution in 
the direction of thickness. For example, it may dope only near the interface with an electron hole 
transportation layer, or you may dope near the cathode interface conversely. 

[0032] In this invention, in order to attain full color luminescence, the following two approaches can be 
considered. One is the approach of making carry out white luminescence of the component, and 
decomposing the white light into three colors of blue, green, and red, using KARAFIRUTA as a 
luminescence conversion layer. Three colors of blue, green, and red are obtained by carrying out blue 
luminescence of the component, and blue's taking out the blue glow in a color as it is by using a 
fluorescence conversion layer as a luminescence conversion layer, and performing color conversion with 
a green fluorescence ingredient and a red fluorescence ingredient about green and red as another 
approach. Therefore, it is necessary to consider as the lamination in which white luminescence or blue 
luminescence is possible as an organic luminous layer. For this purpose, a luminescence function can be 
given to for example, an electronic transportation layer, and it can consider as the following lamination. 
[0033] As shown in drawing 7 , in white luminescence, the electronic transportation layer 42 can be 
divided into three fields 42a, 42b, and 42c, blue luminous layer 42a, green luminous layer 42b, red 
luminous layer 42c, then luminescence from each class can pile up and be put together from the 
direction which touches the electron hole transportation layer 41, and white luminescence can be 
obtained in it. In order to maintain white color balance, it can do easily by adjusting the thickness of 
each red luminous layer from blue. It can be used for the host ingredient and pan which are used for the 
electronic transportation layer mentioned already as an ingredient used for the luminous layer of each 
color combining dope coloring matter. 

[0034] In blue luminescence, blue luminescence can be obtained in the already mentioned electronic 
transportation layer ingredient according to the host ingredient in which blue fluorescence is shown, and 
the structure shown in drawing 5 and drawing 6 by forming the electronic transportation layer which 
doped the blue fluorochrome if needed. As an approach of raising the luminous efficiency of organic 
electroluminescence devices further, the laminating of the electron injection layer 43 can also be further 
carried out on the electronic transportation layer 42 (refer to drawing 8 ). It is required for the 
compound used for this electron injection layer 43 that the electron injection from cathode should be 
easy and electronic transport capacity should be still larger. The aluminum complex of the 8- 
hydroxyquinoline already mentioned as an electronic transportation layer ingredient as such an 
electronic transportation ingredient, The system which distributed an OKISA diazole derivative (others 
[ 1989 / Appl.Phys.Lett., 55 volumes, 1489 pages, and ]) and them to resin, such as a polymethyl 
methacrylate (PMMA), (Appl.Phys.Lett., 61 volumes, 2793 pages, 1992), phenanthroline derivative (JP.5- 
331459,A), 2-t-butyl -9 f 10-N, and N'-dicyano anthraquinone diimine (Phys.Stat.Sol. (a) — ) n mold 
hydrogenation amorphous carbonization silicon, n mold zinc sulfide, n mold zinc selenide, etc. will be 
mentioned in 142 volumes, 489 pages, and 1994. 5-200nm of thickness of an electron injection layer is 
usually 10-100nm preferably. 

[0035] Since transparency is not required of <Approach B> lower electrode (cathode), the metal which 
usually fills the work function needed for electron injection is used. Although 4.0eV or less is desirable 
as a value of a work function, the metal which fulfills this value tends to oxidize, and if an oxide film 
generates on a front face, electron injection will become difficult in many cases. Moreover, in case 
patterning of the low work function metal is carried out using wet process, it is thought that neither 
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scaling nor corrosion is avoided. Therefore, as for most parts, it is desirable to form with the metal of 
low resistance, for example, copper, aluminum, etc., using only the surface part of a lower electrode as a 
low work function ingredient layer. 2-100nm of thickness of this low work function ingredient layer is 

about 5-50nm preferably. _ _ .. „ 

[0036] In this case, a low work function ingredient layer can be formed for example, by the vacuum 
deposition approach. As shown in drawing 2 , the source and the drain electrode of TFT for an active - 
drive are covered with the insulating protective coat 12 in order to prevent a short circuit with an up 
electrode. This insulating protective coat serves as wrap appearance completely except the part of a 
lower electrode. If a TFT part and this insulating protective coat are doubled, the distance from a lower 
electrode to the summit of an insulating protective coat will be set to about 3 micrometers. Since the 
thickness of a low work function ingredient layer is very thin as mentioned above and a level difference 
piece is easily raised at the wall edge in a vacuum deposition method, only the part on a lower electrode 
is connected electrically. Since the part formed on the insulating protective coat is in an insulating 
condition electrically, it does not carry out contribution of what to luminescence, either. 
[0037] The ingredient mentioned by Approach A is used as said low work function ingredient. Moreover, 
the volume phase shown by Approach A can be used instead of the above-mentioned low work function 
layer. It is Approach A and an ingredient and thickness are already described. Although a transparent 
electrode is required as an up electrode (anode plate), in order to pour in an electron hole efficiently, the 
ingredient which has a work function 4.6eV or more is desirable. For this purpose, a transparence oxide 
electrical conducting material like ITO or ZnO is used. Before forming the up electrode by transparence 
oxide electric conduction, metals with a more high work function (gold, palladium, etc.) may be formed in 
the translucent condition, and a component property may be raised. 

[0038] Since it is the need that membranes are formed without raising a level difference piece also on 
the wall side face of the insulating protective coat described previously as the formation approach of an 
up electrode, the approach of forming membranes with sufficient covering power by whenever [ low- 
vacuum ] like a spatter is desirable. The laminating of the up transparence conductive layer is preferably 
carried out by about 10-500nm 5-1000nm of thickness. Moreover, solid membrane formation is sufficient 
over [ electrode / up ] the whole screen product. 

[0039] About the structure of the organic luminous layer 9, it becomes the order of a laminating 
contrary to the lamination stated by Approach A. That is, in the configuration of drawing 5 , it becomes 
the order of a substrate, a lower electrode, an electronic transportation layer, an electron hole 
transportation layer, and an up electrode. The same is said of the structure of drawing 6 and drawing 7 . 
Finally, the transparence base material 24 with which the luminescence conversion layer 7 and it are 
formed is explained. In addition to taking out luminescence from an organic electroluminescence eel in 
support of a luminescence conversion layer, the role of a transparence base material has the function 
intercepted from the open air for closing a component. Although glass, a quartz, and the resin that 
carried out the coat of the suitable gas barrier layer are used for this purpose, when a glass plate takes 
into consideration cost, thermal resistance, and chemical resistance, generally it is desirable. 
[0040] About a luminescence conversion layer, two methods are in the appearance mentioned already. In 
combining with a white light emitting device, it forms a color filter on said transparence base material 
with a black matrix. There are not a color filter technique of existing [ the formation approach ] and a 
place which changes in any way. In the case of a fluorescence conversion layer, what distributed the 
fluorochrome to the resin medium instead of the pigment is used. It is also possible to give the function 
of a color filter to fluorescence conversion and coincidence. 

[0041] Although the transparence base material with which the insulating substrate which was produced 
as mentioned above, and which supports organic electroluminescence devices, and the luminescence 
conversion layer were formed is intercepted from the open air with a suitable spacer, heat curing, or 
photo-curing resin and the closure is carried out, it is desirable to use a thing with a size of 1-20 
micrometers as a spacer in that case, and to specify the distance between an insulating substrate and a 
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transparence base material. In the distance of less than 1 micro, damage may be done to a component in 
the case of handling, and a horizontal location gap of the luminescence conversion layer on a part for 
the light-emitting part which organic electroluminescence devices form with an angle of visibility, and a 
transparence base material occurs in the distance of 20micro or more. 
[0042] 

[Example] Next, although an example explains this invention still more concretely, this invention is not 
limited to the publication of the following examples, unless the summary is exceeded. The example of 
manufacture of organic electroluminescence devices is shown below. 
[0043] Example 1 (approach A) 

According to Approach A, the component was produced in the process shown below. As a design of a 
TFT component, in the circuit diagram shown in drawing 3 , gate length of the 1st TFT was made into 20 
microns, gate width was made into 100 microns, gate length of the 2nd TFT was made into 20 microns, 
and gate width was made into 600 microns. Pixel area is 600 micron x600 micron, pixel spacing is 800 
micron x800 micron, and the numerical aperture was made into 56%. 
[0044] Each manufacture process is explained according to drawing 8 below. 

(a) Patterning of the gate electrode which reaches what carried out the laminating of the Au by 20nm of 
thickness on aluminum film further what carried out vacuum deposition of the aluminum with the 
resistance heating method by 200nm of thickness lower electrode (anode plate) 22 with a usual 
photolithography technique and a usual wet etching technique on a lower electrode and a gate electrode 
formation process alkali-free-glass (7059 by Corning, Inc.) substrate was performed. It was 4.8eV when 
the work function of this lower electrode (anode plate) was measured by the Riken Keiki tabulation side 
analysis apparatus (AC-1). 

[0045] (b) Gate dielectric film, the semi-conductor layer, and the substrate produced at the ohmic 
contact layer membrane formation process process (a) were set in plasma-CVD equipment, and 
continuation membrane formation of each class 3b, 4b, and 5b was carried out on the conditions shown 
in the following table -1 . 
[0046] 
[Table 1] 





1 . SiNxS 


2. iJla-Si 


3. n+JBa-SI 
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10 


20 


10 


NH3 


100 






K2 




20 




PH3/H2(0.1%) 






100 


DC] . 


300 


280 


280 


J&BlEEi] [Torr] 


0.25 


0.15 


0.33 


[W/cm*] 


0.14 


0.08 


0.08 


mm Cnm] 


300 


100 


50 



[0047] (c) Pick out a substrate from the plasma-CVD equipment of the a-Si patterning process above, 
and it is a usual photolithography technique and usual SF6. Plasma etching using gas performed 
patterning of a-Si. 

(d) By the source, and drain electrode formation process usual a photolithography technique and 
electron beam evaporation, the drain and source electrode which carried out the laminating of 50nm Cr 
layer and the 100nm aluminum layer one by one were formed. 

[0048] (e) n+a-Si layer dirty off process usual a photolithography technique and SF6 By plasma etching 
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using gas, the layer of n+a-Si was etched by having used the source and a drain electrode as the mask, 
and the channel was formed. When the property of a-SiTFT of the organic electroluminescence panel 
produced at the above-mentioned process (a) - the process (e) was evaluated, mobility (micro FE) was 

0.5cm2 / V-sec, and the threshold was 3V. _ _ . „ 

[0049] (f) The insulating layer of 1.3 micrometers of thickness was formed with the usual 
photolithography technique using the insulator layer formation process alkali development mold 
transparence heatproof resist ingredient for active-matrix circuit protection (the product made from 
Nippon Steel Chemistry; V-259PA). 

(g) Organic electroluminescence layer membrane formation process (white luminescence eel) 
After ultrasonic cleaning and pure water performed the drive circuit board done even at the process (f) 
by isopropyl alcohol and rinsing and desiccation nitrogen performed desiccation, and UV / ozone 
washing, the adhesion mask which limits a vacuum evaporation© part was attached, and it installed in the 
vacuum evaporation system, and it exhausted using the oil diffusion pump until the degree of vacuum in 
equipment was set to 2x10 to 6 or less Torrs. 

[0050] The organic electroluminescence-devices part which has hereafter the white luminescence 
function of the structure shown in drawing 7 was produced. It vapor-deposited by heating the copper 
phthalocyanine (H1) (crystal form being beta mold) shown in the following put into the molybdenum boat 
arranged in the above-mentioned vacuum devices. It vapor-deposited with degree of vacuum 2x10- 
6Torr (about 2.7x10 to 4 Pa), and the evaporation rate of 0.3nm/second, and the anode plate buffer 
layer 40 of 20nm of thickness was obtained. 
[0051] 
[Formula 1] 




(HI) 



[0052] Next, it is the periphery [0053] of a crucible about the 4 and 4'-screw [N-(1-naphthyl)-N- 
phenylamino] biphenyl (H2) shown in the following put into the ceramic crucible arranged in said 
equipment. 
[Formula 2] 




(H2) 



[0054] It vapor-deposited by heating at the tantalum wire heater of an enclosure. The temperature of 
the end crater which gets at this time was controlled in 250-260 degrees C. The electron hole 
transportation layer 41 of 60nm of thickness was obtained with degree of vacuum 1.7x10-6Torr at the 
time of vacuum evaporationo (about 2.3x10 to 4 Pa), and the evaporation rate of 0.3-0.5nm/second. The 
range of crucible temperature is 200-210 degrees C about the zinc OKISA diazole complex (E1) shown 
in the following structure expressions as an ingredient of electronic transportation layer 42a which has a 
blue luminescence function, and it is ** [0055]. 
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[Fbrmula 3] 






. CE 1) 



[0056] It drove, and the degree of vacuum at the time of vacuum evaporationo was 1.5x10-6Torr (about 
2.0x10 to 4 Pa), the evaporation rate was 0.2-0.3nm/second, and the thickness of the vapor-deposited 
blue luminous layer was 30nm. Next, the 8-hydroxyquinoline complex (E2) of the aluminum shown below 
was similarly vapor-deposited as an ingredient which forms green luminous layer 42b. Controlling the 
end-crater temperature which gets at this time in 270-300 degrees C, the degree of vacuum at the time 
of vacuum evaporationo carried out the laminating of 1.5x10-6Torr (about 2.0x10 to 4 Pa), and the 
evaporation rate on blue luminous layer 42a by 0.1-0.2nm /and 15nm of thickness a second. 
[0057] 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)- which shows the 8-hydroxyquinoline 
complex (E2) of aluminum for red luminous layer 42c in the following structure expressions as dope 
coloring matter as a host ingredient as the last of a luminous layer — it used the 4H-pyran (DCM) (D1). 
[0058] 
[Formula 4] 



[0059] The range of the crucible temperature of the 8-hydroxyquinoline complex of the aluminum at this 
time is 270-300 degrees C, the crucible temperature of DCM was controlled in 100-110 degrees C, the 
degree of vacuum at the time of vacuum evaporationo is 1 .3x1 0-6Torr (about 1 .7x1 0 to 4 Pa), an 
evaporation rate is 0.1nm/second, and the laminating was carried out on green luminous layer 42c by 
15nm of thickness. The amount which DCM contained in the 8-hydroxyquinoline complex of aluminum 
was 2 % of the weight. The substrate temperature when carrying out vacuum deposition of the above- 
mentioned anode plate buffer layer 40, the electron hole transportation layer 41, and each electronic 
transportation layers 42a-42c was held to the room temperature. 

[0060] (h) an up electrode formation process — here, after exchanging the component which performed 
the vacuum evaporationo to the electronic transportation layer 42 for the shadow mask which specifies 
the vacuum evaporationo field and electrode takeoff connection of an up electrode, it was made to stick 
to a component, and it exhausted until it installed in another vacuum evaporation system and the degree 
of vacuum in equipment became below 2x10-6Torr (about 2.7x10 to 4 Pa) like the organic layer. Then, 
as cathode 4, the alloy electrode of magnesium and silver was vapor-deposited so that 2 yuan might 
become 20nm of thickness with coincidence vacuum deposition. Vacuum evaporationo was performed 
using the molybdenum boat in degree of vacuum 5x10-6Torr (about 6.7x10 to 4 Pa), and vacuum 
evaporationo time amount 3 minutes and 20 seconds. Moreover, the atomic ratio of magnesium and 
silver was set to 10:1.4. The work function of the Magnesium alloy of this presentation was 3.6eV. Then, 
the component was moved to the sputtering system, the laminating of the ITO film was carried out on 
magnesium and the silver alloy film by 150nm thickness, and the up electrode 23 was completed. By the 
usual RF magnetron sputtering method, the component performed the spatter, without heating. As 
spatter conditions for ITO, the mixed gas (0.1% of oxygen densities) of argon-oxygen, pressure 3x10- 
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3Torr (about 0.4Pa), power-flux-density 0.1 W/cm2, a target, and distance between substrates were set 
to 10cm, in order to prevent a plasma damage. The work function of the ITO film obtained as mentioned 
above was 4.7eV. 

[0061] (i) It is a target within the still rnore nearly same sputtering system on the component which even — 
the protective coat formation process up electrode formed Si02 It carries out and is transparent Si02. 
The protective coat was formed by 1000nm of thickness. 

G) The component ended to the closure process process (i) was taken out in the box permuted with dry 
nitrogen, TFT and the organic luminescence eel substrate which applied the photo-setting resin to the 
periphery for the glass substrate which carried out patterning of the color filter (blue, green, red) so that 
it might be in agreement with the electrode pattern of an organic electroluminescence eel as a 
luminescence conversion layer beforehand, and after the marker performed alignment, UV exposure was 
carried out and hardening processing was completed. At this time, the distance of an organic 
luminescence eel substrate and a color filter substrate was set up with 5 micrometers by making photo- 
curing resin distribute a silica bead with a diameter of 5 micrometers. The color filter was formed using 
the color resist according to the approach usually learned, the transparence smoothing layer was 
prepared on it, and all thickness could be 3 micrometers. 

[0062] When the organic electroluminescence devices completed at the above-mentioned process were 
made to drive, luminescence of green [ which were changed in each color filter layer / the red and 
green ], and blue has been checked. Moreover, the full color image has been attained by carrying out 
gradation control of blue, green, and the luminescence brightness of each red subpixel. 
Example 2 (approach B) 

According to Approach B, the component was produced in the process shown'below. The design of a 
TFT component is the same as an example 1. Each manufacture process is explained according to 
drawing 8 below. 

(a) A usual photolithography technique and a usual wet etching technique performed patterning of the 
lower electrode (cathode) 22 and a gate electrode for what formed Cr for aluminum by the sputtering 
method by 50nm of thickness further 200nm of thickness on the lower electrode and the gate electrode 
formation process alkali-free-glass (7059 by Corning, Inc.) substrate. 
[0063] A process (b) - a process (f) are performed like an example 1 . 

(g ) Organic electroluminescence layer membrane formation process (blue luminescence eel) 
Then, the low work function layer of a lower electrode (cathode) was formed by the following 
approaches. After ultrasonic cleaning and pure water performed the drive circuit board done even at the 
process (f) by isopropyl alcohol and rinsing and desiccation nitrogen performed desiccation, and UV / 
ozone washing, the shadow mask which specifies a vacuum evaporationo field and an electrode takeoff 
connection was stuck for the component, and it exhausted until it installed in the vacuum evaporation 
system and the degree of vacuum in equipment became below 2x10-6Torr (about 2.7x10 to 4 Pa) like 
the organic layer. As a low work function layer of a lower electrode, the alloy electrode of magnesium 
and silver was vapor-deposited so that 2 yuan might become 50nm of thickness with coincidence 
vacuum deposition. The work function of this Magnesium alloy was 3.6eV. 

[0064] The organic electroluminescence-devices part which has hereafter the white luminescence 
function of the structure shown in drawing 8 was produced. The anode plate buffer layers 40 and 4 of 
20nm of thickness which consists of a copper phthalocyanine (H1), and the electron hole transportation 
layer 41 of 60nm of thickness which consists of a 4 -screw [N-(1-naphthyl)-N-phenylamino] biphenyl 
(H2) were formed like the making process of an example 1. Next, the aluminum 2 angle complex (E1) of 
the 2-methyl-8-hydroxyquinoline shown in the following structure expressions as a host ingredient of 
the electronic transportation layer 42 which has a blue luminescence function and [0065] 
[Formula 5] 
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(E 2) 



[0066] About the perylene (D2) shown in the following structure expressions as dope coloring matter, it 
is a separate crucible [0067] respectively. 
[Formula 6] 



[0068] ******** vacuum evaporationo of 2 yuan was performed. The range of the crucible temperature 
of the aluminum 2 nucleus complex at this time is 300-320 degrees C, the crucible temperature of 
perylene was controlled in 110-120 degrees C, the degree of vacuum at the time of vacuum 
evaporationo is 1.8x10-6Torr (about 2.4x10 to 4 Pa), an evaporation rate is 0.2-0.3nm/second, and the 
laminating of the blue luminous layer of 45nm of thickness was carried out on the electron hole 
transportation layer 41. 

[0069] Finally, the 8-hydroxyquinoline complex (E2) of aluminum was used as an electron injection layer. 
The crucible temperature of the 8-hydroxyquinoline complex of the aluminum at this time was controlled 
in 270-280 degrees C, the degree of vacuum at the time of vacuum evaporationo is 1.3x10-6Torr (about 
1.7x10 to 4 Pa), an evaporation rate is 0.2-0.3nm/second, and the laminating of the electron injection 
layer of 30nm of thickness was carried out on the electronic transportation layer. The substrate 
temperature when carrying out vacuum deposition of the anode plate buffer layer 40, the electron hole 
transportation layer 41, the above-mentioned electronic transportation layer 42, and the above- 
mentioned electron injection layer 43 was held to the room temperature. 

[0070] (h') The ITO film was formed by 150nm thickness as an up electrode formation process, then an 
up electrode (anode plate). By the usual RF magnetron sputtering method, the component performed the 
spatter, without heating. As spatter conditions for ITO, the mixed gas (0.1% of oxygen densities) of 
argon-oxygen, pressure 3x10-3Torr (about 0.4Pa), power-flux-density 0.1 W/cm2, a target, and distance 
between substrates were set to 10cm, in order to prevent a plasma damage. The work function of this 
anode plate was 4.7eV. 

[0071] Then, after passing through a protective coat formation process (i), the fluorescence conversion 
layer was used as a luminescence conversion layer, and also the closure process G) as well as an 
example 1 was performed, and the stroke was made to complete like Approach A. Since blue 
luminescence was used as it was as a fluorescence conversion layer, it was unnecessary, and after 
distributing a coumarin 6 and distributing phenoxazone 660 for the thing which made PMMA distribute a 
coumarin 6 3% of the weight about a green fluorescence conversion layer 2% of the weight in PMMA 1% 
of the weight as a red fluorescence conversion layer, the laminating of the transparence smoothing layer 
was carried out, and it formed by 3 micrometers of all thickness. 

[0072] When the organic electroluminescence devices completed at the above-mentioned process were 
made to drive, luminescence of the clear red changed in each fluorescence conversion layer, green, and 
blue has been checked. 



[Effect of the Invention] While being able to offer the organic electroluminescence devices which have 
the display capacity which was excellent by forming the insulating substrate in which the active-matrix 
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circuit and the organic electroluminescence eel were formed, and the transparence support substrate 
which prepared the luminescence conversion layer face to face in this invention, the yield is good and 
can manufacture the advantageous panel also in cost. Therefore, the organic electroluminescence panel 
of this invention can consider the applicatio_n_to the field of a flat-panel display (for example, the object 
for OA, the object for FA and the computer for LA, and a flat TV), or the display panel of measuring 
machine machines, and the technical value is large. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The type section Fig. having shown an example of the conventional organic 
electroluminescence devices. 

[Drawing 2] The type section Fig. having shown an example of the organic electroluminescence devices 
used for this invention. 

[Drawing 3] The example of a circuit for the drive of the organic electroluminescence devices of this 
invention. 

[Drawing 4] The TFT drive circuit top view of the organic electroluminescence devices of this invention. 
[Drawing 5] The type section Fig. having shown an example of an organic electroluminescence cel. 
[Drawing 6] The type section Fig. having shown another example of an organic electroluminescence cel. 
[Drawing 7] The type section Fig. having shown another example of an organic electroluminescence cel. 
[Drawing 8] The type section Fig. having shown another example of an organic electroluminescence cel. 
[Drawing 9] The example of a making process of the organic electroluminescence panel of this invention. 
[Drawing 10] The example of a making process of the organic electroluminescence panel of this 
invention. 

[Description of Notations] 

1 Transparence Substrate 

2 Gate Electrode of TFT 

3 Gate Dielectric Film 

4 Semi-conductor Layer 

5 Ohmic Contact Layer 

6a, 6b A source electrode, drain electrode 

7 Luminescence Conversion Layer 

8 Anode Plate 

9 Organic Luminous Layer 

10 Cathode 

1 1 Tooth-Back Plate 
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21 Insulating Substrate 

22 Lower Electrode (Anode Plate or Cathode) 

23 Up Electrode (Cathode or Anode Plate) 

24 Transparence Base Material _ 
31,32 TFT1.TFT2 

33 Capacitor for Are Recording 

34 Scanning Line 

35 Data Line 

36 Common Line 

37 Pixel Lower Electrode 

38 Gate Dielectric Film / Semi-conductor Layer 

40 Anode Plate Buffer Layer 

41 Electron Hole Transportation Layer 

42, 42a-42c Electronic transportation layer 
43 Electron Injection Layer 
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(2) 

mm zmw$:mte±izmirz z\ t ^mtt^mmm^ 
mw3LftfcM\zmtft>nT&io, ii^uoo-soo 

Wis tTS 91*31 1 fB«0^il«^7t^o 
[ffl#3!4] i!frEffitt¥M!£tt»JI©ffilJPtf\ 1-1 

o o nm(Dmm\z$>z>z.tz¥f'&£-rz>m*m3mm<D 20 

at#g 3 4 ©l>-f fttf l *KE*©*r««*583fc* 

mtmwmnmtmmznrzbv-F&Q, m%zftwm& , 
7 ;u* u * fc « 7 u ±a^p © 7 y {b« * fc « 

IHt^ltf e>J&D. JH/PtfO. 2~10nmCilCi55 

*#ttt*i*a 3-6 ©^Tfttf 1 g£E*©** 
[W*3fi8] sttena^. 4. 6 e vjw±©tt*p£fc 
n-r n*» 1 m\zmm<Dmmmn&ftmir. 

tBI*«9] MGH&ii!, 4. 6 e V£U©tt*W$C 
Stt * Ktt*H*^«* 1 1 0 -5q c mfitTOSfit* 

**-r*fiiStt)i3fttajiSftfct)©Tr»o, Xftvuft « 

2 - 8 ©<,>-f fttf 1 qt£Gtt©*miJMB%*?. 

s«{BotcKtte»ftx*3 0> me»s*«#***3B3tt-t;u 

©»«£8#fflKBWSftTi3?>. WU0 0-8 0 
0 n m© Bl«^ffi*ST 6 0 36£U:©S»*fc*-r * H <h 

x x©»fc*, * & ttstt&fcft ft* s a tf n 4 c i 
mt-rzm&m 1 o kg*©*****^*^ so 



[ffisfcgi 1 2 ] ttGNtff tf. 4 . 0 e V£TF©tt*H 
8«*4Btf# «58ttHK»«LTV>* ZtZft&ttZ 

[i*ii3] tte&ft*Nfttmji®Kjy#t. 2~ 

1 0 0 nm®tHl:«i : t S»«it« 1 2 
G«©#t8m#fSft3i^. 

7;u=:i^A^&tf b®tfft3;I££#g^<^:-r& 
f)!*JS i2~i3 o^-ffttf i mizftmommmRmx 

[i«15] fflE»a*». *T*5S5t)Hc««-r4* 
BUi£»i|i#«Htf*Ji3ftfc%>©T*0, hSIB^BS 
tf 7;l/# U *Jl*fctt7;W* U±*&R©:7 yftttSfe 
tt&ft$ltf£>SrED. ^/PtfO. 2- 1 0 nm©IEHlC$) 

5ut*#ainss^i o c*©w«*#$wt* 
w*ai6] MGtt«t*«a«#5;**«-e**;i 

t*1tmi:-r?)W*«l~l 5©t^-ffttf 13tlcG«© 

1 7 ] mmmftrnm* -> u a >s«t-& * 

^t^i|tm<h-r^.lS*«l~l 5©^"ffttf ISIKE* 

tf\ lfi»JifcJ:0»«SftT^*c:ts»«fr*»* 
« 1 - 1 7 ©l^-Tfttf 1 JSKGfcC^flMtlMSft*? . 

[»*JBi9] #««#sS3te-fe;p©n«iiiav »JHfc 
«»Btt?««SftTi>* it€Hitt?)M*fl l - l 
8 ©u-f fttf l JBfcG*©***^**^. 

[»#E2 0] ffiG39!tt*lfttfatfiKttfl;4fe. 
ft*. $fcJ*tftS©fi£*tf 5jS*£££4*«i-r-5 
M$£ 1 9 KG*©**!**^*^. 

[m$8 2 1 ] tuGS^ii&ftSitf ? y as^wss^tf 
sisscitswafrsw^i 9-2 otciB*©#*s 

[»*5t2 2] i»GjiW£&#tf#7**«T<&-S£ 
t 1-21 ©U-ffttf 1 iBKEIK© 

[W*JS2 3] mJGfgft£&JItf#5-7^;i^tf «=, 
j**££*«r*£T5W#Sl~2 2©^-ffttf 
E«©W*tt#»^*T. 

[fl^Jg 2 4 ] f»Ef»t**«*«at3tfi**«*-r * 
^Tt^mfltf £fi£3£<b£1#^<bT3flf5fc«l~2 2© 
^Tfttf l ^tcE*©#««^^7t*^. 

[1^2 5] mJE«6»ttS«tmfES^^i:© 
K©ffi8ftfl~2 0 um©«H»C»'6ii*1fat'r*. 
W*B 1 - 2 4 ©li-ffttf 1 ^HE«©*««#583tSR 
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3 -- 

[0 0 0 1 ] 
[0 0 0 2] 

[***©&«] mmmnmRmx (ED.^t 

S, CaS, SrSf!;, ^+'tTS5Mn^f±i 
7C* (Eu, Ce, Tb, SmS ^H-^LfcfeW^ 

1 ) 5£8&!EE&a*!&g (50~1 000Hz) . 

2) MMBEEftfffiti (-2 0 0V) , 

3) yfrij?— flstfB* (WKfffi) . 

4) J^iSfSKSblHlKO^T. h*«il5^, 

[0 0 0 3] L-t^U ifi^, -hseraH&cacAa&a, 

^fe e l m=f- <Dffl%-t)mt>nz& ? \zu 

*f*i?7S >j&»&jS4jE?UI2SJI£ 8 -t Kn + 

fc^rttW^SS^^CH* (Appl. Phys. Le 
t t . , 5 1f, 9 1 31, 1 9 8 7*?0 ii<t<3, ft* 

[0 0 0 4] ±BOfll3a:tt4H t «»*»fc»fc«*»3t* 

>t'^V» (Nature, 347 #, 5 3 91, 1 
9 9 0*|MI&) . #>J [2->h + y-5- (2-X30U 
'\*->;U:t*-» -1, 4-7i-l/>t'zt'>] (A 
ppl. Phys. Lett. , 58 #, 1 9 8 21, 
1 9 9 1 *pffi) , #'J (3-7MJW7i» (J 
pn. J. Appl. Phys. 30 #, L1938 
I, 199 Hfffl) #0K#^#***fflt>fc«*WB3fc* 

M, 6 1i, 1 0 441, 1 9 9 2^) ©MSBfefrfctt 

ffl£3fcS*£H-:/T4£i (J. AppL Phy 
s. 6 5i, 36 1 OH, 1 9 8 9*) «t>fftonTt» 

So 

[0 0 0 5] 

&:vhiJ/777Kl/^ (*#W¥2- 6 6 8 7 3f 
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to* ; m^il«#^SIfjW5t$§S, OME 8 9 - 4 6 , 

37, i 9 8 9¥) tmrntstinfi. mmg-ommzt 
m^mm¥&&WMnm&, ome88-47, 3 

5, 1 9 8 830 Zt** ?nXh-9i)m%2>Z.£tf 

<Dmmtth\z. y-i±^yymmmz\m i mm\znn 

.0 [0 0 0 6] h U ^7B»*a©|SI8S»R 

TSfc&lc. #«t»583t* : r*7^7-7hiJi? 

x iuB&T«i»T* ct^f,ns (#w¥6-325 

8 6 9 f ; &m¥- 7 - 1 2 2 3 6 0 *f ; »H? 
7 - 1 2 2 3 6 1 ; 7- 1 2 2 3 6 2^ 

*g ; «rMT 8-5 4 8 3 6 :'#H¥ 8 - 3 3 0 6 

[0 0 0 7] Z\tl^.X"\Z, 7)V%7-it(Dj3^Z-Dl->T 

20 i) ^rasHfcsR^fcfcffiftfe (rgb) (c^i;t/^- 

X>^bT¥ffiSSM-r-57j5S: (Appl. Phys. L 
et t. , 69#, 3 1 1 71, 1 9 9 630 . 

2) ®L'b#m&mm&m^z>tt (jpn. j. a pp 

1. Phys. 3 4i, L 1 2 3 4I, 1 9 9 5^) , 
«$H¥7- 1 4 2 1 6 9^&«) > 
ffl¥ 3-15289 7#4i«) . 

5) RGB&ytm&mmt&tt (7 5>^iFi2, 

30 7 2 8, 0 8 2^). 

[0008] i) o^aa, yp-t7.±*^)ncjiffl-r 

5^t**HJtTf*0. 2) 0*SBilffiSA-7 5 7- 

stLt^s. 3) o^xii, mmm\z-rzz.£T\ 

RGB&%ytm<D&&*m\S.^fa\zmm&t 

E»**##K:a*lfc*:S. 3) Rtf4) CDTj^T 

<d t z. %7)Vt>7-n*Mzmm'^ffls.tt-r?&z>. 

[0 0 0 9] "7)Vi3 5—K*M±. QVGAtti (3 2 
40 0 X 2 4 0 K«y b) &>±<DW<)MDm%&.tfWi7£2nZ> 

*. iWi£©3) &tf4) CD77^€r7^x-Y^- Th'Jf 

*StlT^5*S (#F^¥6 - 3 2 5 8 6 9^&«) T 

^KftE»©3)5^ (TFT) tH-a«±»C»fifc$n, 

so ®rffi0T£>9,. lttSQISK. 2~6«TFT. 7 tt56 
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[OOIO] LfrLUifib* TFT©gljg7n-fe7£# 
5fi3tt««JiOfP«ISJ4TFT»j«©ata:* 

FT»»t!>iyhyDWl:iA6«BKS»)Sl/4 
[0011] 

n t* & & & immtp* * . bj#^ «±tB*^ \z m 
7- ■7h'ji7 7B»^wiBT?7;^7-*^^di*sw 

r^-vh 'J £*@K*Rtt;fc#«*JMB3fcJlH t T* 

«^*3t-fe ^ e> ©feft *3E»ts KftXJMi & mm 

[0 0 12] 

TKffilllT* 0 , 2 1IJSS. 2~6liTFT-, 2 2!i 
T»««, 9ttW*585tJi» 2 3tt±««K» 2 4liS 

9i£«H*£&**b-r. s«2 itt#««*383t-fe;ut 

TFTl»O$»#4ft«t>«!)T*0. TFTSjglg 

'J 3 >, *tt»5^«j3>, CdSefM 
Si) T©7D-fe7iBg£#ilrr&<h. 2 0 0 < CJJLh©if 
*H4©* K. 5^»7X©«. S/'J3 

t#*»>'>ja>TFT* : p»**«IK»*T#*WA 
TFTJ^©7:?7V7^HJ77|HlS& ; b#5g 

Ifi«WCiffiSS«)*fflTS5. fib. WJS££<Z)« 

[0 0 13] TFT®*ifitt. H2ICH. jS*X7^^<h 
M3. f«ffi4, t-57?3>?^M5, 7-7 



(4) 

StfHK>tl6a, 6 b*»6rit*. H2lctt«»a 

T-jZfmWlZiiZfZtblZte, 'pt&< tt>2ffl©7-f 

*®IS«JiS;'«*H3C*-r. ^3©7i7x^ 7igtfj@SS 

[0 o l 4] IK2 i±l:tt#l*SMt5. TSBtt 
@2 2&Z>*±gB«I2 3fcj**ftfcW«5S#Ji9*»5ric 

^Ita®«'(4 0 0~8 0 0 nm) tCiSUT 6 0 %Sl±<D 

a. T««K£»*iLT, ±«***B«£-r*. 

B. T««S£H*d:bT, ±gB*ffi£H1I£T&. 

[0 0 15] <*ttA>T»«« (BS) i:fi8Wttii« 

Atf, ffc^ffiK (B#fc^#«l83IK©Sl»BII, 4 9 
3-4941, 1 9 84f) K«tntf. &, C 

M. -Y'J-7£A, t'J7fX 3*7, 3-y7;k :*7 
so 5 7A, A5-77A, Jl'f-fA, 7>7->k 7 

*fc«77*©^{k» ( I TOtfiHW) *©&«*fb 

*»fSn*. S2^ffift£Ttf-5fc#>f::±fe©:&« 
£ffi©i£&ft#mtt»©±tC«HLT±&<hUT©fita 

5~1 0 0 0 nm. Kttl 0~5 0 0 nmlSt 

40 [0016] ±^mm am) £LT\$mwmmw>&m 

«-ft»*«fc<ttA-r4fc»Ktt, 4. 0e 

I TO^Z n 0O«ftSW8fl:«*t#Ott¥«» 
tt4. 6eV£U:T*!J, Riil/Tffl^5^ittBl 
f it, 4. 0eVHT©ttfRI»W5+» 

fmmm&G-fz>%mizmmi\:VTmm%ytm<»±izB 

*ST»4^t61ffil/fc. WK©4. 0eV|XT©t 
so ;i/5^A, AU7A. #;k>7A. -feU7A. x;Ph' 
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JL-Dk*7A. jtfFU— A7^A, -f> 
v7A, 7>?>. V^y^A, T>#>. ^:*:/7 
A. X*>y^A, -y-VU^A, -fyMJOA, ESS, 
^□-^A^W^JS^, cn&eD&JRiSfcfcaittffctt 
W*-J«4. 6 eV£t±Ol5ST5Mi©^« 

ittClB*^. l~100nm. ffJKttO. 5~ 
5 0nmSgT$.^. II©fitt*HR#*3Uifl>±»;:flftjZB 
©I TO. ZnO«03nfli^. )8iJ¥5~1000 
nm. jiftKlil 0~5 0 0 nmggTfflJf £ns« 

[0 0 17] ±BOfitt*H»4}»li©ftto0fC, h> 

fitL-Ttt. L i F*NaF*©7WJ4l7yfl: 
#1, MgF2 . CaF2 *07M'J±S4I©7yft 
*b» L i 2 0#©7;V;&y&JR»'fl;4*K MgO, BaO 
^©7;kftU±^feJR©&fb#lJ5>SJ6£0, Jin 
«ittr*«ut*»5. WSttTIJO. 2~10nm 

[ooi8] ts&«®, ±&nm<DWrfLjjmiz. i&mu 

5Wfc3&*fc*<T*fc«>Ktt, IE?Lifti*Jl<t:«^i&>MJl 

r»rffi0TS o,2i 2 2 «Tsa5«® m 

S) , 4 1 ttiESJfiSIB. 4 2&flHM*&i£JI. 2 3«± 

[0 0 19] IE?Lfft«Jl4 l.CDtmfcKjRSnSfctti 
1TB, T«««2 2^6©iE?LaA3a*A<W<, A 1 

<. ua»t>iE?L»iftft]&t*€r.<, ££ti£:£tti:ffin. 

££j&«B3ti3ns. ±Bffl-IRWS*Hni:. 

n*. «oT, TgiLTyomffli^ttStffl 

[0020] z<D<i:otziEjimmmtLTiz. mz. 

tf, 1, 1-fT, (4-y-p-h'j;i-7Sy7xr 
»Ufc3?f«i?7S >fc£*b C&HBS5 9 - 1 9 4 3 9 



(5) 

<?.-- " • 

3^&$g) . 4, 4' -fT. CN- (1-^7^) - 
N-7x~Jy7S /) tf7x— JUTf^*Sn*2ffl£t± 
© 3 &7 = > 2 ISfiJUClB^ftfcSRtfg**-? 

\zwmvtz%%m7^> mmw-5-2 3 46 8 1^ 

ffi) , MJ7x:i;i^>1f>©tS§aSttT7.*-A'-7 b 
*jfi*#-r<&5Sr*«h'J75> (*SH#fllFfM. 92 
3, 7 7 4^) , N, N ' -y7iZJhN, N' -k* 
7. (3-/fJP7xrW t'7i^-4, 4' -5>7 
5>«S©3Sf*K5?7 5 > ORfflltff^, 7 6 4, 6 2 

io 5-^) . a, a, a' , a' -f h7>f JP-a, a' 
-t*X (4-y-p-hU^7S77irJV) -p-* 
->U> (#«?3-2 6 9 0 84fiii) . 
bTft#»fc#*t»fc h U 7x^7 5 
¥4- 1 2 9 2 7 1 , kl/^l/SH TASKS' 7 

syiiUKMBftLfcfl:^* W4- 1 7 5 3 9 
5^«) . Ifl/>lf3i^fS75>aZ7^ 
MlfcM*y75 > (fl?4-2 6 4 1 8 9^ 
ft) . X^U;HHi6Sr*-r*^r#*^75> (4#Hil¥4 
-2 9 0 8 5 1%^) , ft7xylT3ffl3l7 

20 5>3.--^ b£»*gL>7cfc© (#H¥4- 3 0 4 4 6 6 
. X^-A'-XhIfi«hU7$y CWrH¥ 
4-3 0 8 6 8 8f^«) . ^>y;|/7x-Mfc^iBl 
«$B¥4-3 64 1 5 3^» , 7M1/>1T3 
»75>**BLfct>© (#H¥5-2 5 4 7 3^& 
*) . hiJ7S>ft^« (Hl¥5-2 3 9 4 5 5^ 
«) , k*7,vk* 'Jy;P75y tf7xZil/ (#H¥5-3 

2 0 6 34^«) . N, N, N- h 'J 7x-;i/7 5 > 
jg§&# «$B¥6 - 1 9 7 2#&*) . 7i7Wy/ 
ifiS*t5»t«i?7 5> C&RPF7- 1 3 8 5 6 2 

so . y7 = /7x^7xt>hUy>i## 

mmW-7 - 2 5 2 4 7 4*I&$B) . k H5;/>ft^« 
(«f« 5 P2 - 3 115 9 1 ^&*R) . ->7-9*><k^« 
(#HI*HW&4, 9 5 0, 9 5 0^ii$g) . ->7^"5> 
Kg* (#if6-4 9 0 7 9^M) . «775> 
9|)»# (#PI¥6- 2 5 6 5 9*Hi«) . *:h7 U h*> 

[0 0 2 1 ] ±BS©{b^»«^K:, lEJUiilJf 4 1 ©tt 
40 ^tLT. #Uk'XjWM , /-;^*'Jy7> (Ap 
pl.Phys. Lett. .-5 9#, 2 7 6 01, 1 
9 9 1¥) . #'J 7*7.7 7*?> (#OT5-3 1 0 9 
4 9#&$R) . #U73 K (4fM¥5-3 1 0 9 4 9§ 
£MR) . #Uk*zi;UhU7xzi;i/75> «S¥7-5 

3 9 5 3f^i) , h'j7i-^75>t**tnM 

(#P^¥4- 1 3 3 0 6 5^ii$g) . hU7x^ 
7S>*fi<&^^U>*^T-M^L7ci^5T^ (Synt 
hetic Metals, 55-57 #, 4163 

h, i 9 9 3¥) , ftmm7s.>*tt-rz#v 



<ft§fl¥ 10-289784 



9 ■— ■ 

hem. Ed. , 2 1f, 9 6 91, 1 9 8 3¥) H© 

[0022] ±tz<DjE?immM®*mifi&&z>^izn£ 

^*ffitCJ;t>fflfBTa$«ffi2 2±l:WlT^-t('=kO 

yicft sawn >y-»iB^a^it3feA»J* 

hS^i:CD^H«ti3ffiffi2 2±Cffe:ffiU IfctlLTIE 
ftlA2SJ14 l*JB«-r*. AM >^-«MiLTtt, * 

£{ET M^iiK. ifi#. 501 

[0 0 2 3] lE?Lffimm*M 

0-4paS«KSTf»«Lfc». 

#oT«*»nfca5« 1 ±©Bli2 ±KiE?L(i3l«4 
J*S«*. ±IBIE7L^iM«4 1 £^6rr3i§£\ £ e> 

tf/S&tt&JRl* (#i¥4- 3 2 0 4 8 4^&«) . 

(#F^¥ 5 - 2 9 5 3 6 1 ^ii$6) , 7^-l^>« (» 
f|f5-3 3 1 4 5 8 ^Sr 1 0 "3~ 1 0 SftX 

[0 0 2 4] jE?LH2i! 4 1 (DRAM*. 10-3 
OOnm, $f£L-<«3 0~1 0 0 nmT*5. 

i<«l>6ft5. Tg|5*ffi2 2iiE?Lffiji«4 1CD=I> 

77l4 0*mt5i:tm6n4. USA-;/ 37 yd 

IJ3 0 0tHJ:, ^^Xte^iaStLTttl 0 CC^i 

t*«*tf&n*. ^(Dswwfc^tc. cn^T<c^;i/^ 

<<V>&VH**7 9u~s7->{t%m (»WBa6 3-2 
9 5 6 9 5*£tt) . X^-;UM^ffthU75> 
(#W4-3 0 8 6 8 8^t) . tF5'/>ft^* 
(»W 3 P4- 3 2 0 4 8 3*&«) > 7;U3*v»&© 
*»KS?7S>«»# (1fl¥4-2 2 0 9 9 5^ 
S) . P- (9-7>hU;W -N, N-y-p-MJ 
;P7-U> WHf 3- 1 1 1 4 8 5*|&«) . 

W4-1 4 5 1 9 2^ii$g) , #iJ7-iJ> (App 
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^ .__ 

1. Phys. Lett. , 6 4i, 1 2 4 51, 1 9 

9 4##Hg) Tsny? • ts-^ym 

(#H¥8 - 3 1 5 7 3^ii$6) *\ At^CAift 

« (IB 4 3[H«fflfea#M^a^lS?I^, 27a-SY 
-9, 1 9 9 6¥) *««SSnT^5. 
[0 0 2 5] ±B»«/ty7 7**miL-TJ:<flefliS 

io IR£*L-Tlvrfc«fc^U *£&«©=& ©Tt>J:^„ 

ui^n^ ti/ttt, etT©<b^«*j 

5, 10, 15, 20-7h77i^-21H, 23 

5, 10, 15, 2 0 -xh77x^;U- 2 1 H, 23 
H-#fryj >n;Wh (II) 

5, .10, 15, 20-f h77i^-21H, 23 
H-*;i/7^ >ffi (II) 

5, 10, 15, 2 0-f 7i-Jl'- 2 1 H, 23 

20 h-#;i/:m >m%i (id 

5, 10, 15, 2 0-f h77iZf-2 1 H, 23 

H-^7^>Aty9A (IV) *^>F 

5, 10, 15, 20-rh7 (4-fcTUvW -2 1 

H, 2 3H-#^7-f> 

2 9H, 3 1H-7i'Dy7z> 

m (II) 7^D->7r> 

(II) 7?Dy7Z> 
^>7?Dy7-W-> H 
V 1±V d? Ui/7 —> 
30 SJ7^Di>7X> 

ffi (II) 4, 4* , 4" , 4"' -^h771f-2 9 
H, 3 1 H-737p->7~> 
[0 0 2 6] IlA'777l©«^%. IE?L*l2£Ji£m 

s^ffl^sns. iy,±©«»wLT^sfisiiffiA*y 7 

7i4 0Olf(l »#, 3~100nm, fftKB 
1 0~5 0 nmT££. 

[0 0 2 7] IE7LH2IS4 1 <D±lZitm^m&m 4 2 # 
*5ir»TI»S«»e»©«T*SS*«t<iE7L«ISIJi©^K:ll 

(BtS) 2 3^e»co*^aA^**m<> aAS 

££a*g#S ft*, 
so [0 0 2 8] H©«fc5&*#£»fc-r*m£LTtt. x 



# SB ¥10-289784 



- 11 

7-5 178 1^18) , 8-tHa*->*/"J>CD7 
= 2 A«#fc 9 - 1 9 4 3 

9 3f^i) , io-tHo*M>!/(h) *;u> 
<D&mf&w 32236 2#&«) . g^ss 

te^7;U3-^A+U-h«flE (»H¥5- 1 9 8 3 7 
7 5- 1 9 8 3 7 8 #F>I¥ 5 - 

2 1 4 3 3 2 6 - 1 7 2 7 5 1 ^fg-> 

£D'0*v>X>ISi*#: (#W¥2-2.8 9 6 7 5#ii 

«[) . ^);>mmw «ti¥2-2 8 9 6 7 

A) . **U-S?T!/-;m»# (ffl?2- 2 16 7 9 
, t^^U;^ (#1¥1- 
2 4 5 0 8 7 IW12-222484 . < 

•J U>»## (W H¥2 - 1 8 9 8 9 0^4i«. H3- 
7 9 , ?7U>ft^* (»H¥2-1 9 1 6 

9 4 ^&«, 13-7 9 2 . %s±m$&& mm 

¥1-2 5 6 5 8 4^1) . i?X9-Vt\,\£3i?>mm 
# (#l¥2-2 5 2 7 9 3^4i«) , p-7i^V> 
<MMb (^¥3-3 3 1 8 3n&m . 
fcrU5»BMWfr (#I¥3-3 7 2 9 2^i) . tfo 
ntr«jb>BMW*: (ttN¥ 3 - 3 7 2 9 3 , :h 

7?'Jy>I««: (#i¥3-2 0 3 9 8 2^ii$R) . 
->n-;H£*# (BMf#I7 o#*^#, 2D 1 
02&Ut2Dl 0 3, 1 9 9 6^) ttZtflmf <btl 

So 

[0029] nrmmm 4 2 okjpi*. a*, 10-2 

0 0 nrru 5f*b<«3 0~1 0 0 nmT&S„ M^ffi 

-tFn+->+; 'J >©7JRz^A^^*7, h«» 

1 (J. Appl. Phys. , 6 5t, 36 101, 
1 9 8 9¥) »*«fftonTH«. £©75i£©fiJ£te, 

1) K3»*O«3ttfi*»CJ:0»31B»**«a±, 

2) Sty£fi*©aWtc«t05BJtt«**««iISE. 

3) »***fcSn"rflBttfi**>*/HTirtt. 

-So 

[0 0 3 0] *f<Di»iM>taiTSB»t:«l(»T 

K-^-r^IltttWSftT**. 8-kFo + y 

+ / U >©7;WSx£Agg#&£©&Sig#£*7 l h*T 
fiiLT, )17 U>\Zfti&2 ft 7 (» 
M¥4-3 3 5 0'8 7tfil) . ^'JK>II»# 
(»B¥5-7 07 7 3#4i«) . "<UU 

(#Pi¥5- 1 9 8 3 7 7**4M|) 6, *7> 
MMBMc*fUT0. l^lOliXH-^rsntCJ: 

5 H 



(7) 

-/J 

[0 0 3 1 ] h«»tUTtt, *f-<*2IJl 

zzkrc-rms. mm<r>^mM7^>\t£®> j $t k^>/> 

fb^tt^lf 6n?>. ±SE K -/1 > h **IE?Llft2tJi£<fc 

io F-ytTfcct^. 

[0 0 3 2] *»WlC*il»Ttt. 7;l/*5-^7t5:)ifi£ 

■rsfc^tc. aT®2oo^#A5n5. — 

[0 0 3 3] a^^7t©*-&ic«, B7fc*-r«fc'5K:. 
Hf^iMS4 2£30©®i£4 2 a, 4 2 b, 

4 2c izttrtx, iERffimm4 i t«-r***»6#efs 

114 2 a, ^fifgftJi4 2 b, *65S3teJi4 2cit 

najiicffl^6n**zh*f», seen H-^fi* 
[0034] we^7t©»^ic«, Kfcustf&m^iass 

0 5&J:tfB6K*L&1lliSfc:J:D, WfiSS 

BB) c I©tl 1 itAl4 3tCffl^e>nS^^tCtt, IS 

yj>07Mi#. *+t->*7'/-J^»«: (App 
l . Phys. Lett. , 5 5f, 1 4 8 91, 19 
89W ^11*3*^) *5>9V)Vm*^)V (PMM 
A) m<Dmm\ZftWOs1i% (Appl. Phys. Le 
t t. , 61#, 2 7 9 31, 1 9 9 2¥) , 7it> 
so hDiJ>»9fflc (»H¥5 - 3 3 1 4 5 9^tt*) . 2 
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- t 9, 10-N, N ' -y->777>h7 

*y >5H'5> (Ph y s. Stat. Sol. 
(a), 14 2#, 4 8 91, 1 9 9 4$), niy** 

»»a«#tf&ns. tfaAiroma. as, 5-2 

OOnra, ff£K(il 0~1 0 0 nral*$5. 

[0035] <^mB>r^,mm (M) taawtt** 

&jn©&JS, fl. TJUSn^A^T^-TSi 

OOnm, JTSU<tt5~5 O nrngfiTifeS. 

too3 6] ^©»£. fcttwrnmrnmit. 

[0 0 3 7] HtflBi£tt*H»«StbT«, *SAT$ 

K)\Z, *SAT^l/&»SI*ffll»Sut*«T*4. tf 
tttRfflCOHTtt, A T-fTtC3$^T ±gB 
«S (Bff) tLTBliiI^T*5*«. IE?L£ 
S»spJ:<aAr*fc«>lCtt» 4. 6eVKi©tt»li[ 

*#f**r»a*3*un. commntztbizit, no 

nOOSaiTOtftStti^^f ffl^ns. son 

[0 0 3 8] ±*M©)g|«*StLTtt. ftKizE^fc 

i»5~1 0 0 0 nm, jff£L<ttl 0-5 
[0 0 3 9] #*5S3fc«9©«i6KO^Ttt, JftAT 



(8) 

z>mw3.&fc2 4\z-D^Tm.wtz>o mw%mfov>'®M 

[0 0 4 0] 583t3E»H»*t?lr>Ttt. Hi$Lfc8ltC2-2 

^^&n-s. mytmmtmmizjjy-yj )i?<Dmm 

20 [0 0 4 1] ±E©«JCbT^»Snfc, #«*#fS3fc 

^-U-tLTtt 1 ~2 0 Mm<D1MX© s b©£ffl^'T\ 
S#A*U«tt*«*0. 2 0 yJJA±©^gST«, 

led; vGmnnmft%T&Mf£T2>mytfflft£mm5.m 

30 [0 0 4 2] 

RET***. #S6"JliH:-€-cDgB*iB*.fclr>l5D» -WT© 

[0 0 4 3] HJg^J 1 (*»A) 

fc. TFT*^©^tttLTl4, H3l;ijj*Lfc|s|g&Blfc 
*5HT. ^1 ®TFT©y- hfi&2 0 
MI410 0S?P>tU SI2©TFT©y-bft£ 
40 2 0 5^P>, b*I£6 0 0 5i7D>ibfc„ MM 
®««6 0 0 5^D>x 6 0 0 5 ^n>, B35fPfflPS«:8 
005?P>x8 0 0$^n>T*, HP$S:56%il 

[0 0 4 4] £JlTKfc»f£l8KOHT, 0 8JC$oT 

(a) T«*sa^y-h**»riExe 

*7;U*'J^77, (3-^>ytfcS»7 0 5 9) *«± 
IC, A 1 O 0 nmTfifilDjlSftCiDJiaii 

Ltzh<D\Z, ^^ICAu^rA 1 ^±(C^JP2 0 nmtl 
so Hbfcfc©<&, If©7*MJ7^77^-Sffit'fi 
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m) (Dftmm&z. mmm^m.^mmm (ac- 

1) T°mfel>tztZ.?>4. 8eVT^fc. 

[0045] (b) f-vmrnm. *mftm. 
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*I§ (a) X^XvCVDgglC-fe 
yhU KT©«- 1 K^-f 3 b, 4 b, 5 

b£^ESc§IL7i,, 
[0 0 4 6] 

mi] 





1 . SiNxff 


2. iHa-SI 


3. n*/ga-Sl 










SiH4 


10 


20 


10 


NH3 


100 






H2 




20 




PH3/H2(0.1%) 






100 


«sajE [t:j . 


300 


200 


280 


J3tllff* [Torr] 


0.25 


0.15 


0.33 




0.14 


0.08 


0.08 


[nmj 


300 


100 


50 



[0 0 4 7] (c) a-Si/^-^>^Ig 
±K'<0:7'7X^CVDt!l«^6»££JSDtiJLT, 

X^Xu/5 1 >yiC J: 0 a - S i <DA$>-- >^£fro 
ft. 

(d) y-x»tfHH >1IMI8 

0, 5 0 nm©C r li 1 0 0 nmfflA 1 

[0 0 4 8] (e) n+ a-Si|I^f*7Ig 
It©7t MJV^77-f-SIiSF 6 #X£ffl(^7c 

VX^ibTn+ a-S i <£>JI©X-.y^>^£:fTt^ 3=" 
*>*)lZM&Ltz. ±IBIS (a) ~I§ (e) Tfc 
SbfcW««#»7t/^;K»a-S i TFT<D#t!fe£ff 
ffibfct^5« (mFE) «0. 5cm2 /V- 

sec, U£l^M«:3 VT"&o7c,, 
[0 0 4 9] (f ) 7^^:/- ^HJ^XHSSffillffl 

7;l^US#3«j§TO^v7> htm (»iH^b^ 
m) K;V-2 5 9PA) £m>Ta#©:7* HJ 7 

tz. 

(g) #tt«#xjncjii£iixa (ae$fift-fc;w 
is (f) *TTm#±a«ofce«i[gBS«£, <vx 

Ttt«, UV/*'/>«s#Sffofc« v «*BB»*IBJe 



30 



40 



rt©«£***2 X 1 0-6To r r&TK:&**TttK* 

[0 0 5 0] KT. H7Kjs-r*iiS©e65B3fc*fiB*# 
fcssesnfct u 7f>*- h izxntz^T\z^rmy 

5u=s7-y (HI) £i)n&bTSK» 
SrfTofc. «SS2xlO-6Torr «2. 7X10 
-4Pa) , IfSSO. 3nm/ffrTj8*«fT&^. K 
120 nmOllA'y77l40^ffc. 

[0 0 5 1] 

Hfel] 




(HI) 



[0 0 5 2] *K, StB«WaKE«Sftfc"fe?5y* 
■StPfiKAnfc, &TICjM\ 4, 4' -tf7 (N- 
(1-^-7^^) -N-7xr;P7i7) f7i^ 
(H2) 
[0 0 5 3] 
[ft 2] 
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18 




[0 0 5 4] W<D9>5>)V%k\l-5'-X'%U%kVTMM$: 
fr-otzo Z.(Dn<D^\i(Dm,mt. 2 5 0-2 6 013© 

iit-iSLfc. mmmnmQg. l - 7 X 1 0"6t o r 

r (#5 2. 3xi0~4pa) , MMm&O . 3~0. 5 
nm/&T"lf6 0 nm<DJ£?l$lijI« 4 1 £#7c 0 #fe 
Mir^ttStf 1114 2 a©Wt IT, «T 
<D&&j!<,\Z7F;T&&l**VzST'/-)imfr (El) 
•2>^&iSgtt2 0 0~2 1 O'COlBHTfSiJ 

[0 0 5 5] 

[ft 3] 



(E 1) 




V // 



[0 0 5 6]«U ifSlffliaKBl. 5X10-6T 
o r r (#5 2. 0X1 0"4p a) . M*ilS«0. 2~ 
0. 3nm/|»T, ^tfSnfcitfef^Jf ©lg£JJpte3 0 

D>fg# (E2) 5r|l|«llrLT^#bfc. Z.(»m<nZ>-3 
(3Mte2 7 0-3 0 orco^HT^JPL, s£*B#©Jl 
^mtl. 5X10"6Torr (#5 2. OXIO^P 
a) . mmmmitO. 1-0. 2nm/^, SDP15n 
mt*ffiMl4 2 aCD±lCffl«Lfe. 

[0 0 5 7] ^Iffllttbt, MMI42c 
*X MJMi LTTJR-^AW 8 - t + 
/'J>£i# (E2) h'-yfeitUT, «T»PiS 
itic^f4- (yyT/^fUy) -2-*3 L )l-6- 

(p-vj*^JU75/X^U;U) -4H-tf^> (DC 
M) (Dl) m^tzo 

[0 0 5 8] 

[ft 4] 

(D 1 ) 




20 



30 



40 



N(CHa) 8 

[0 0 5 9] Z<Dm<D7)\'S.—V2±<D8 -fc h'D+y+ so 



(H2) 



y 'J >^05Oiag(3 2 7 0~3 0 OrcD^BT, 
DCM£>-5o£iaK«l 0 0~ 1 1 0 < CO*BHT$iJffll 
U MMmoMQmitl. 3xl0"6Torr (#51. 
7X10"4pa) . Sx«jigte0. 1 nm/f)'T', $|J¥ 
1 5 nmTifi^l4 2 ctf)±till'/:. D CM;} 5 
T^SH^A© 8-tHD + y+y U >lg#:(^^-$tl 
fe*«2ft»%T'$.ofc„ ±IBc0SffiA*-y7T»4 0. 
IE?Lttji»4 1 f!3i)1 4 2 a~4 2 c 

[0 0 6 0] (h) ig&ttS^i&lS 

S*5 2X 1 0"6To r r (#52. 7X1 0"4p a) £TF 
(CftSiTSNrlLit. tt(r»T. Sl4iLT, V^-> 
^A«hffiCD^*ffi^27C|H|B#^*ffi(r < i;oTfiJP2 0 

ffll^T. 3I2SS5X 1 0" 6 To rr (#5 6. 7X10-4 

pa) , mmmr$3ft2 o&x-nitz. sfc. -w*^ 
. 'yj+tmom^itizi o : 1. 4tifc'. ifflMo-? 
?*>«y2±&<k<Dt±mmm** 3. 6eVT*^fc. §1 

$f57^-^gIi:^iJt. iTOi^i 
5 0 nmC7)|«JlTVy'^->^A • &£&m(D±\zmmis 

T±SBmffi2 3 Sr^^-frfe. X^y^teii^CDRFV 

fe. I TO©7;/Vy^*fti:LTli. T;U3*>-^»© 
?g£r#X (&S§jg«0. 1%) , EA3xl0-3Tor 
r (#5 0. 4 Pa) , *75<£g0. lW/cm2 , 37- 

OcmiW;. ±K,<D&z> ICbT#e>tlfc I TOl^tt 

[0 0 6 1 ] ( i ) ffiHBIPfiElg 

gIl*3T*^'-yh5S i O2 ttt, i O2 

«a^SrKJ¥ 1 0 0 0 nmT^bfc. 
( j ) itlklg 

IS (i) *T'H7lfcif^- K7-fg^T-e^bfe 

^ju* (#» 555) ^^m^T'e-t^wtt^/N 0 ^ 
-yt-m-tzmznz-zLy'/VTz-tt^T.&fa*. m 

mmzxmimmmzmttistzT f t tw^Tt-fe^s 
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t % v - 7 a )V9 t ©Sggl £ 5 u m t Wife V 

[0062] ±a2oiST^*bfc, ffftim^ss^*^ 

*» If. *©583frW««-e#fc. It, ft. 

■U-^t:^-t;KO5B3t»«S|S|WlfW»-rsctk:J:0. 7 

3U60J2 (7J&B) 

fc. TFTSSfORIttt, Hii#Jl tlsJUT&S. 

m7)vi3^fiv7, a-z>^ai7 0 5 9) a«± 

tC, Al^if 2 0 0nm, r $105 0 nm 

*@ (&«) 2 2Rt;y-h«so/^3'-=.>^&ff-3 
[o'o63] is (b) ~ig (f ) immmi tmm 

\ZhTft?* 

(g' ) W«*^fl7tSjSISl§ (#65B7t-lr;W 
<D*ffiT»J*Ufc. IS (f) *t0THl*±!J«o&l 

f«JitH«KUTS«rtOJIS«**2X 1 0-6To r 
r (m2. 7 X 1 0"4p a) J^TC&3$T#NaL*:„ 

#*@$:2 7Cl^St^#ffi{rJ:oTJi]p5 0 nm£tt*J: 

3. 6eVt^t 

[0 0 6 4] J£/,T. H8»C*f«iioee563l|e«tt«:^r 

IiiHSIfcl/T. ffi7^P->T^i> (HI) a>e>j**> 
HJS2 0 nmfflliA'7 7tI4 0 t. 4, 4 ' - h'X 
[N— (1 --^^l/) -N-7xZ^7S/) t'7i 
(H2) »^«R96 0 nm©J£?L^jtS4 1 S 

©^bWtLx, «T©«lig^;t3^-r2-^^;i/- 

' 8-fc Hn4->*y i J>®7JRZ9A2^«: (E 
1) <!:> 
[0 0 6 5] 
[ft 5] 



(11) 




(E 2) 



[0 0 6 6] h'-yfe^iUT^Tro^it^tC^T^'J 
l/> (D2) gij^<0?>-3li 
10 [0 0 6 7 ] 
Kb 6] 




(D 2) 



[0 0 6 8] SffltiT27CtR*SfTr?fc. Z.(Dm<DT)l 
3-^A2««g#©<&t3«fifttt3 0 0~3 2 O^©® 
20 IT, l->©-50t£?Sgte 1 1 0~ 1 2 CCcAiSB 

u mmmon^mit 1 . 8 x 1 0 -6t o r r 
m2. 4 x 1 o-4p a) , mmmmto. 2-0. 3 

nm/8>T', KJP4 5nm©#fi»7tJi*jE7L«2lli4 

[0 0 6 9 3 l^ffiAItl/TTJl'SOAO 
8-th*0 + ->^ry'J>^ (E2) SrfflUfc. 
©7;^-7A08-kFD+y^ 'J >ft#©50& 
2g«te2 7 0~2 8 Orro&HTftiWU sg*P#©H£ 
gli 1 . 3xlO-6Torr 1 . 7X1 0^P 
so a) . ^#iia«0. 2-0. 3nm/tT, iI3 0 

II/t777l4 0. IE?L(&i2£JI 4 1 , lfill4 2 

[0 0 7 0] (h' ) ±9$«®^fiJcl8 
«wr. ±BBm@ mm) tUT, ITOKl50n 

>X/i->^ffitc<i:0, fc^ttinfRHrrKfTofc. I TO 

40 (.mmm&O. U) , 03X10-3Torr (D 
0. 4 Pa) , lW/cm2 , 5>—?yh 

tmwjs[wm\tzf5X^^^-^m<tzib\z\ o cm 

[0 0 7 1 ] tt^T. 7JffiA<h|W|*ifCLT. ftmgjgft 
Ig (i) UTSt7fc«JfcB*flJ 
HfcffittHJfiffill tlRl»KbTitjtX8 (j) £fT<^ 

J?7U>64PMMAlC3iIXMSft&t»<!)*, * 
so M«IIilTIJ?v'J>6^1ii%, 7x7* 
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- - 21 X 
it7>6 6 0 SrPMMAtflr 2fi»X$HRSli-fc&. 3 

[0 0 7 2] ±E©I*iT5c»&L*:, mmm^^emi- 

[0 0 7 3] 

[Elfficoffim^ii^] 

[Hi] '&m0GmnR%ftm?<D~M**Ltzm5$:m 
mm. 

[0 2] *^Bjtcffli^n?.wi«*^^^-^i^ 
TULtzm&mmm. 

[0 3] *»BJWW^«^^^©igWlfflCD[HlS§^J. 

[04] *fgB^«#«S#^^OTFTigilj[Hl8&¥ 
B0„ 

[0 5] #««#»7 , e-t;K^-^i^*bfe^»Tffi0o 

[06] ^m^Tt-t^KDSiJcD^l^^LfcS^fr® 
0. 

[07] ^mnR%ft j t)i(om<Dm&*Ltzmjs:wiffi 
0= • 

[0 8] mmnR%x-t)imi<Dmz*vtzm3:wiw 
[0i ] 



(12) 

— 

0. 

[0 9] *5SWoW««*56*/^;p©ff»lxg«. 

[010] *»w©*««»a*/'**;p©fls«iafli. 
[*J^©iftBJ§] 

1 SBJS1S 

2 TFT©y-HiS 

3 y-hlfiiRR 

4 $*ttJi 

5 t-Sy^Vj'? hS 
io 6 a, 6 b 7— XUffi, 

7 

8 mm 

9 ftftRftjl 

i o mm 

1 1 #Si* 
2 1 

2 2 Tfflnm (mmxttmm) 
2 3 ±sb*is mmxitmm) 

2 4 S?J!SJt#: 

20 31,32 TFT1.TFT2 

3 3 mmm-iy^y*} 

3 4 

3 5 X-^8ti 
3 6 n^E>^ 

3 7 mmrfflnm 

3 8 y-h^»M/¥«»S 

4 0 H@A'-y7T« 
4 1 IE?Lfij*S 

42, 4 2 a ~ 4 2 c ISiiJf 
so 4 3 l^AI 

[0 2] 
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(13) 



[03] [04] 
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